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Table 1. Landmarks for 3D coordinate system
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FA point®] FHE AZAst At mFFHEXY

Landmark

Definition

A point The point at the deepest midline concavity on the maxilla between the anterior nasal spine and
prosthion

ANS The tip of the bony anterior nasal spine in the median plane

PNS The medial end of the posterior border of the horizontal plate of palatine bone

B point The point at the deepest midline concavity on the mandibular symphysis between infradentale and
pogonion

FA point The point on the facial axis which separates the gingival half of the clinical crown from

the occlusal half

Crown center Incisor: The mid-point of the incisal edge

Canine: The cusp tip of the canine

Premolar and molar: The midpoint of the crown at the proximal contact point level

Root center  Single root teeth: Root apex

Multiple root teeth: The midpoint of the apical third of the root in three cross—sectional images

Fig 1. Three-dimensional coordinate system. A, Maxillary occlusal plane (XY plane) is the plane passing the FA poini
of #16, 26 and the center of #11, 21 FA point; B, midpalatal plane (YZ plane) is the plane passing ANS and PNS
perpendicular to the maxillary occlusal plane; C, frontal plane (ZX plane) is the plane passing the center of #11, 21
FA point perpendicular to the maxillary occlusal plane and midpalatal plane.
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Fig 2. Basal bone. A, A plane passing through A point parallel to XY plane; B, a plane passing through B point paral-
lel to XY plane; C, five planes passing through the FA points of #16, #13, center of #11 and 21, #23, and #26 parallel
to YZ plane; D, segmentation of 3D object; E, a plane passing through the FA points of #17, #27 perpendicular to
XY plane; F, point on the basal bone arch (#17, #16, #13, A point, #23, #26, #27 area).
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Fig 3. Crown center. A, Crown center of the incisor shown as the midpoint of the incisal edge; B, crown center of
the canine shown as the cusp tip of the canine; C, and D, crown center of premolar and molar, respectively, shown
as the midpoint of the crown at the proximal contact point level.
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Fig 4. Root center. A, B, C, The root apex for single-rooted teeth; D, the midpoint of the apical third of the root
in three cross-sectional images for multiple-rooted teeth.

Table 2. Comparison of basal bone between right and left sides (unit: mm)

X-coordinate Y-coordinate
Position Significance Significance
Right Left Right Left
u7 -34.43 + 1.87 3415 + 198 NS 4252 + 361 4276 + 3.84 NS
U6 -29.95 + 2.04 3032 + 1.95 NS 2781 + 290 2787 + 311 NS
U3 -1962 + 147 19.63 £ 0.92 NS 1895 + 2.80 1873 + 3.06 NS
L7 -41.29 + 3.33 415 £ 296 NS 4242 + 265 4263 + 3.00 NS
L6 -2994 + 2.04 3032 + 195 NS 27.86 + 2.64 2802 + 352 NS
L3 -19.63 + 1.47 1964 £ 0.92 NS 1650 = 291 1655 = 3.71 NS

U7, Upper 2nd molar; U6, upper 1st molar; U3, upper canine; L7, lower second molar; L6, lower first molar; L3, lower
canine; NS, not significant. Data shown is a comparison of absolute values.

939} A= 92 =454 3, paired rtestd T} 2 ARAH
He] AS Atolol felgk zte]7t glloH, Dahl-
berg’s formulaZ A2HE H 3F= 0.77 mmSIth 71MEe] delet A g FEle] 2% Hlaol
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Table 3. Comparison of dental arch between right and left sides (unit: mm)

X-coordinate

Y -coordinate

Position Significance Significance
Right Left Right Left
u7 -3245 + 2.05 3223 £ 1.60 NS 42.09 £ 250 4235 + 2.82 NS
U6 -29.95 + 2.04 30.33 + 1.95 NS 3166 + 1.97 3195 + 251 NS
U3 -1962 + 147 1964 + 092 NS 873 + 1.06 865 = 1.50 NS
L7 -31.33 = 2.46 30.86 + 154 NS 40.74 + 276 4151 £ 3.30 NS
L6 -2802 + 1.86 28.02 + 147 NS 2949 + 210 2994 + 271 NS
L3 -1545 + 1.34 15.36 + 1.03 NS 736 £ 1.27 747 + 156 NS

U7, Upper 2nd molar; U6, upper 1st molar; U3, upper canine; L7, lower second molar; L6, lower first molar; L3, lower

canine; NS, not significant. Data shown is a comparison of absolute values.

Table 4. Relationship between upper basal bone and lower basal bone (unit: mm)

Upper basal bone

Lower basal bone

Position ) ) Significance
Y-coordinate Y-coordinate
Right 1st molar area 2781 £ 290 2186 + 264 NS
Right canine area 1895 + 2.80 1650 = 291 T
A point and B point 844 £ 192 792 + 3.07 NS
Left canine area 18773 + 3.06 1655 + 371 :
Left 1st molar area 2787 £ 311 28.03 + 352 NS
Right 2nd molar area -34.44 + 187 -4129 + 333 !
Left 2nd molar area 3415 + 198 4159 + 293 !

NS, Not significant. p < 0.01; Tp < 0.001. Data shown is a comparison of absolute values.
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Table 5. Comparison of crown and root position between right and left sides (maxillary teeth, unit: mm)

Crown center

Root center

Position Significance Significance
Right Left Right Left
U7 X-coordinate -2695 + 192 2678 + 159 NS 2489 £ 211 2469 + 220 NS
Y-coordinate ~ 43.26 + 261 4341 + 2.83 NS 4309 + 251 4348 + 281 NS
Z-coordinate ~ -059 + 158 -062 + 1.15 NS 1051 £ 214  10.89 + 1.93 NS
U6  X-coordinate -24.39 + 198 2463 + 157 NS -2387 £ 1.80 2394 + 1.68 NS
Y-coordinate ~ 33.35 £ 1.93 3358 + 2.22 NS 3437 + 214 3468 + 2.26 NS
Z-coordinate  -194 + 1.02 -156 = 0.76 NS 1034 £ 195 1045 + 1.83 NS
U5 X-coordinate 2221 + 1.71 2249 + 1.24 NS 2148 + 154 2162 + 1.39 NS
Y-coordinate  -24.80 £ 161 2489 = 1.86 NS 2627 £ 203 2653 £ 215 NS
Z-coordinate ~ -2.30 + 113  -2.01 + 0.80 NS 1211 + 214 1237 = 213 NS
U4  X-coordinate 1945 + 148 1955 + 1.05 NS -1947 + 128 1951 + 1.32 NS
Y-coordinate -18.18 + 1.22 1821 + 1.71 NS 2086 + 1.71  21.13 + 2.09 NS
Z-coordinate  -2.09 + 096 -2.14 + 0.85 NS 1149 £ 250 11.87 = 231 NS
U3  X-coordinate -1748 + 155 1743 + 0.97 NS -1563 £ 1.35 1533 + 1.44 NS
Y-coordinate 971 + 1.16  10.01 + 1.63 NS 1685 £ 203 1696 + 2.29 NS
Z-coordinate  -4.30 + 1.15  -420 + 1.28 NS 16.08 £ 272 1642 + 2.68 NS
U2  X-coordinate -11.57 + 092 1157 + 0.74 NS 911 + 084 875 + 0.89 NS
Y-coordinate 420 + 0.77 441 + 0.88 NS 13.05 £ 205 13.03 = 221 NS
Z-coordinate  -4.01 + 1.03  -420 + 1.28 NS 1289 £ 1.82 1290 + 1.67 NS
Ul  X-coordinate  -4.24 + 0.76 4.27 + 0.70 NS -398 £ 0.77 366 £ 056 NS
Y-coordinate 097 + 0.55 0.85 + 047 NS 1092 £ 208 1093 + 2.11 NS
Z-coordinate  -4.61 + 1.03 -451 + 1.10 NS 1324 £ 195 1314 + 1.79 NS

NS, Not significant. U7, U6, Ub, U4, U3, U2, and Ul indicates upper 2nd molar, 1st molar, 2nd premolar, 1st premolar,
canine, lateral incisor, and central incisor, respectively. Data shown is a comparison of absolute values.
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Table 6. Comparison of
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crown and root position between right and left sides (mandibular teeth, unit: mm)

Crown center Root center
Position Significance Significance
Right Left Right Left
L7 X-coordinate -2578 £ 1.83 2576 + 1.43 NS 2905 + 194 2927 + 157 NS
Y-coordinate 4251 + 2775 4283 + 3.13 NS 4456 + 333 4506 + 352 NS
Z~-coordinate -690 + 157 -6.74 + 1.37 NS -16.83 £ 2.39 -16.36 + 2.07 NS
L6 X-coordinate -2262 £ 191 2286 + 1.32 NS 2553 + 1.87 2562 + 1.34 NS
Y-coordinate 3160 + 235 31.90 £ 2.62 NS 3359 + 318 3366 + 3.24 NS
Z-coordinate =727 + 164 -661 + 327 NS -16.66 £ 7.96 -1751 + 2.06 NS
L5 X-coordinate -1968 + 156 1967 + 1.21 NS 2119 + 188 2146 + 1.34 NS
Y-coordinate 2285 + 197 2315 £ 2.34 NS 2545 + 312 2577 + 353 NS
Z-coordinate -739 £ 159 -705 + 1.75 NS -2156 + 345 -21.49 + 3.08 NS
14 X-coordinate -16.86 + 1.53 16.73 + 1.15 NS 16.85 £ 156 17.08 = 1.40 NS
Y-coordinate 1601 + 1.72 1441 + 2.07 NS 1849 + 2777 1848 + 2.85 NS
Z~-coordinate -681 + 1.79 -7.15 + 1.69 NS -2153 £ 339 -2151 + 321 NS
L3 X-coordinate -1362 = 1.44 1340 + 0.95 NS 11.38 £ 148 1165 = 161 NS
Y-coordinate 8% + 131 937 + 1.71 NS 1460 £ 315 1466 + 3.20 NS
Z~-coordinate -4.10 + 1.34 -4.17 + 1.24 NS -2391 £ 379 -2389 + 374 NS
L2 X-coordinate -802 + 112 810 + 0.9 NS 624 + 129 649 + 1.33 NS
Y-coordinate 551 £ 141 583 + 143 NS 1151 + 287 1157 + 3.08 NS
Z-coordinate -437 + 168 -417 + 1.28 NS -20.40 + 3.33 -2053 + 3.18 NS
L1 X-coordinate -261 £ 1.04 277 + 101 NS 239 £ 115 257 + 1.07 NS
Y-coordinate 387 + 091 39 £ 092 NS 1022 £ 282 1024 + 2.99 NS
Z-coordinate -447 £ 151 -446 + 1.44 NS -1954 + 310 -1968 + 2.93 NS

NS, Not significant. L7, L6, L5, L4, L3, L2, and L1 indicates lower 2nd molar, 1st molar, 2nd premolar, 1st premolar,
canine, lateral incisor, and central incisor, respectively. Data shown is a comparison of absolute values.
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ORIGINAL ARTICLE

Three dimensional structural analysis between dental arch and

basal bone in normal occlusion

Jee-Tae Kim, DDS, MSD, PhD,* Jin-Woo Lee, DDS, MSD, PhD"

Objective: The purpose of this study was to analyze the dental and basal arch forms in patients with normal
occlusion using the computed tomography (CT) imaging method. Methods: CT images were taken from 27 nor-
mal occlusion subjects (male, 15; female, 12) and these images were reconstructed into three-dimensional
models. A 3D-coordinate system was formed by setting the middle of the facial axis (FA) point of the maxillary
central incisors as the origin. The morphology of the maxilla and mandibular dental and basal arches were ana-
lyzed by sectioning parallel to the maxillary occlusal plane. Results: There was no significant difference between
A point and B point and between the maxillary 1st molars in both sides of the maxillary and mandibular basal
bone. The dental arch was located more labially than the basal arch in the anterior portion. The bucco-lingual
crossover of the dental arch and basal arch was formed at the molar region in the maxilla, and at the premolar
region in the mandible. Conclusions: This study will help provide three-dimensional diagnostic information about
the relationship between basal and dental arches in patients who have severe dental compensation and in-
appropriate jaw relationships. (Korean J Orthod 2011;41(4):224-236)

Key words: Dental arch, Basal arch, CT
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